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(54) OPTICAL COMMUNICATION WAVE SYNTHESIZER USING BIAXIAL CRYSTAL 

(57)Abstract: 

PURPOSE: To enable wave synthesis with low loss, by using 
a biaxial crystal having a phenomenon in which the direction 
of energy flow of a plurality of optical waves propagating 
toward optical axis is different. 

CONSTITUTION: Beam from beam sources 8, 9 such as a 



plurality of semiconductor lasers controlled with polarization 
direction is incident to a biaxial crystal 1 after being 
collimated at collimators 6, 7 so that a normal 2 of wave 
surface 3 of diffracted beam is coincident with the optical 
axis of the biaxial crystal 1 . Thus, since the beams 4, 5 of the 
incident beam become one or adjacent parallel beam groups, 
the beams are condensed with a condenser lens 20 and given 
to an optical fiber 21 for wave synthesis. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 .ipdl.jpo.goJp/PA1 /result/detail/main/wAAAa29966DA3571 29409P1 .htm .02/07/1 8 



Be§T AVAILABLE COPY 



©Int. Cl.» 
G 02 B 27/10 
5/14 



© B*:®«FrF/f (JP) <0> «^ rp S iir gfl 

® ^ (A) BS57— 129409 

mAlZ^ /frtSS#^ ©i^ea BSfn57^Cl982)8flllB 



7529— 2H 



1 



3 H) 



^ BS56— 14528 
•©ffi M 8356(1981)2^3 8 



:feW»iin*S15»BiBj!^^gl033- 
5 

:ftl*«*n*fP»JSBII^j^l033- 
5 





















IB 


























a 


fU 




<D 




9 




I 








CD 


« 






























































A 


ft 










a 


« 


d 


&- 


a 






















m 


11 




M 


M 


A 




2 




19 




m 


?R 


«) 


m 


B 






























« 


tt 


m 






tt 




X 








ffi 






iC 


ti 






m 


Iff 










m 




(D 












n 


ft 


u 












ffl 




© 






M 


4 




a 


L 




ft 


» 








B 


lit 


(O 




IS 


IC 






19 


fii 






ft 


tt 


a 


IC 


H 




C 




< 




ft 


» 


{0 


© 




a 


m 


>t 










T 






o 


A 




T 






r.( 


© 




tt 


<0 


tf 


14 








A 


« 


m 


IB 








e 


ft 




1^ 


* 


tk 


M 






A 








« 


c 


*• 








tz 


« 






3t 


a 


m 




m 


CD 


it 






n 


tt 


IS 


a 


IC 






t* 
















ffii 


IC 




0 






* 


« 




K 


n 


18 


CD 












r 


a 




c 


& 






ffl 




T 






IC 




hh 




M 


'« 




C 


ft 


•7 


T 


■< 






IC 


« 


< 


c 






f« 


» 




r 






a 


A 




tt 




C 


o> 


// 






•U 


« 




« 


H 




















































IC 




-J 








3 




» 




CD 


n 


m 
































IC 






T 


a 




ft 
















11 




ft 




9% 








i> 




a 


A 


ffl 


ft 


ac 


» 


IC 






jft 






a 












r 




& 




•e 




« 


































fi^] 




'X 


t> 




m 


da 


m 


m 


















«> 






a 


li 


a 


St 


«D 


■7 


r 


•f 


/< 








ti 




TJ 




r 






t> 


ft 


n 


« 




T 






ff> 




r 








IC 


m 


< 


}g 


iC 




( 


<D 






c 


t 




tt 


«> 




a 


a 


n 


r 






CD 








ti 




n 










u 




3f 


T 




f7 


ft 


m 






4' 




<D 


as 


n 




a 


d 


r 








3t 


19 








(B 




u 


> 




"T 


9k 


ft 


r 






A 


© 












*> 




C 


t 






«> 


6( 










T 


I* 


f; 


6( 




■r 


n 


6 




& 


ffl. 














r 










IK 


19i 





U ^ tt A 51^ A< flg 

o *» u s * ^1 < r 



4fl <o 

li * 

0> <D 

X ^ 

[Si 0 

'J < 

S (SI 

19 :)? 

o ax 



l¥ A IS i» ^ 

> V A T ^ * 

^ fSi u n u i 

to 73 m ^ l» 

it tt o 

5 t © * ♦ 
fsj -ft u — at b 

6 A a or H 
& j« A a IS 

a X T « B ft 

tt e tt A ^ (&] 



IC E A r 

fii Ai * n 

>6 T /j* 9 

96 n tc 2 

ft C 4 

f7 ^ . 

f> t\ . m 

* ^ © A 
. A A (t> 

* r -3 © 

& A r 4 

- © 

< '1 « 

i * ♦ 

* n e n 
© A « 



-39- 



BEST AVAILABLE COPY 



?t » :5 isj * , t f 4 t ^ h ii' ff, , ff>, , S, » 

1, li Bl - JF Si rt m: W n a e> fx t . 4 ff, , 

5^, i * o m - 3|t IB n ic « n 1/ ^ /J c fc 

ttXi^mt^iitixi^i* XL m m A u ft ^ m ti 

ft^miC^ffVAnil^tOt^tttliit'OiJ: >> u 

If^ii w iig T ^5^ u n -e * » 4 r: JV' i« HI n • 2^-' 2>* ^ 

ffl i:. n -c A 4 • 



WK1H357-123409(2) 



J5 <f 


u 




// 




( 


0> 


-«< 










-n 


fS9 




fl ft 


fr 




c 




Ml ) 






•V 








ait 


4. 






c 




% 


12 


ft 












K id 


Cf 


ft 


T 


« 


4 


CO 


T 


AT 


09 






'I 


fi 


ft 




m 


T 












n 


T 




^* 


• 




A* 




IB 




jSg 


(D 




tt 


iE 


m 






|ql S ^ 












ti 


@ 




7 






IC 


ti 


if 


n 


li 






ti 


I* d 


I* 








IC 




^> 




2 






9 


Si 






1- 




vJ 




m « 


it 








h 








ic 


11 


n 


IC 


















































t I* 


*> 


n 




«• 


n 




r 


4 




i\ 




It 


A'< 


. ft 




«> 






SI 


IC 1 


i> 




81 


1 


8 




tt 




« 




« 










w 


r 


4 


ft 


tt 


U K 


t 






U 


S 






IC 










:^ 






iS) 


■ft 


12 


a 




jn » 


id 






ft 


}S 








r 






1^ 








X. 


:^ 


•IV 


*• 




11 ft 


Zj 








n 


4 








IC 






M 


N 








18 




IC 


rfl »• 


T 




S 


* 






4 






IS 


aE 


IC 


(B 




f 


4 


as 




IC 


n 


:;t 75 


in] 


* 




T 


4 


yt 


li 




IS 




tt 




SS 


n 




IC 


(8) 








s -n 


^1 


IC 




Cr 




t 


^ 






4 


• 




f: 


ft 




m 


N 






Cr 


- i» 






£ 






A. 


4 








(0 








IC 




3t 




1^ 


« 


r 






li 






U 


T 




s 






IC 


it 


{/ 






ft 


» 


11 




c * 








N 




f£ 


« 




T 


4 






P 




ft 


» 




8 


fi 


IC 




4 


« 


± 






.41 




IS 


C 




> 


4 






0 


* 


m 






}5 



h*^ IC iff tr . jp- as p t ft » a as as © tt w II n -e * 4. 
c t t fit ^ • n«i©js©RJ:©jfti*«>j«*a* 

fttt©fto«ft35l«3©M«ii«2Hlc5i^Ti*')T 

A4. »2Hic*ioT» »5i(a©aa5ii.'^wvic 
taau. cwi.ii«»ice-3TRji© — /!Aa*aB4 
ft»©ftoa8ft^(a]ii.ftqti*iio.«(S)t/aa « 

ttj:35filt'ir-3Ti''4« rAt*36K3Hic*it 

Tct <atB©i«ff3yifii*«ft^«i^iajTA4ft» 

©«»W©W<^ «ft^fSi*«JlWUf:«ttffl©2*i 
ij|(*i.~if-a^©ftffl[8, 9©ft5r = '^>-*- 
6, 7-C 3'l^-l'Oa«ft©tta53©H:»2A« 
^^1^^.0-1- ft jc ^ ICUT, j|i|E©n5tt.tlci6 
'*«aft%~|£9«SI2Boln<ftXLrX2«iaA lie 

AWrnif, A«ft©ft»4 - 5iiPJiii©#»»c 

tt-DTitt*, *m4 t(S|»5lt-:«:*4 

v^lle«>TS^i5ur:^f^fttt»^>:^4©T•aftl' 

>X20IC^ 0«ftUTft7rf'*- 2 1 ICillAC 



ff. tt * C t A'* T- * 4 . 

Jn5(Sfllcvf!«ilfi«iciai^Ti4i|S8lttu-ir-3i, 

32©-«IA» ^m4 ft*J|««ft^* 4 1^11^9 ^ 









30 


1 1 




1 2 




a 




n 








> - * - 13 






1 i 


1 ft 


• < 




: 4 


ft 






% 


fi 


tt 


S 


Q 


X 


t 


n n 


IC 01 


ft 






© 




















» 


u 




1f 




3 1 , 


3 2 


© 




© 




«i 










ft 


i 




IX 




y 






9 


-16, 1 


7 


T 


3 


■i 


y 




^ 




r 


tt 


m 


ts 


A 


1 


IC 


A 


M 




. m 


A « 






ft 


« 


n 




u 


> 




22 T « ft U ft -3 




'* - 2 1 


IC 


in 


A 




X 


I* 


4 






M 


M 


n 


IC 


& 




n 


4 




A 


ft * 




ft 






m 




4 






41 


IC 










(C 


s 


■ 




n T 


I* 


/: 


ft 


ra 




© 




tt 


At 


IS 




T 


« 


n 




ft 












4 


c 








































4 




» 




© 


nil 


m 


U. 






























1 


a 


11 




ft 


tt 


A 


© 






a 






2 


H (1 


R tt 


© 




It 


IC 


ft) 






ft 


10 


© 


a 


ft 










r 


K 


a 


. fli 


3 


a 


11 


R 


M 




© 


ft 


vn 


n 


© 


K 




B 






4 


B 


tl X 






tt 


5 


a 


11 




© 




M 






«> 


4 






















X 












At 




£ 


































fit 


n 

























-40- 



, Vr » iS at 

a «astt»i*»®m©ftac 

$ tt as tt » 3? 181 

-t Jt » 35 tSil 

N ••- Jt ^ W 

c — o © m w >a at ffi © » -a 

V » ifi 

a R .t © - .-a 

1 n M IS A 

2 ft S l£ » 

3 91 Si 

4 , 5 it » 

6 . 7 3 > - ^ - 

a . 9 it 0 

11 . 12 .«?t«tt*ff-r «R^ 

13 3 'J * - 9 - u > »* 

14 SI fff IS 7- 

16 , 17 tt « 3 y - * - 

2 0 « I' > X 

2 J * 7 r '< - 



BEST AVAILABLE COPY 



WraflS57-129403(3) 



22 e « A u > X 

3i . 32 4* ai w - ,y « 

^ A K A V a 




